During human T-cell leukemia virus type-1 (HTLV-1) infection the frequency of cells 20 harboring an integrated copy of viral cDNA, the proviral load (PVL), is the main risk 21 factor for progression of HTLV-1-associated diseases. Accurate quantification of 22 provirus by droplet digital PCR (ddPCR) is a powerful diagnostic tool with emerging 23 uses for monitoring viral expression. Current ddPCR techniques quantify HTLV-1 PVL 24 in terms of whole genomic cellular material, while the main target of HTLV-1 25 infection is the CD4 + and CD8 + T-cell. Our understanding of HTLV-1 proliferation and 26 the amount of viral burden present in different compartments is limited. Recently a 27 sensitive ddPCR assay was applied to quantifying T-cells by measuring loss of 28 germline T-cell receptor genes as method of distinguishing non-T-cell from 29 recombined T-cell DNA. In this study, we demonstrated and validated novel 30 applications of the duplex ddPCR assay to quantify T-cells from various sources of 31 human gDNA extracted from frozen material (PBMCs, bronchoalveolar lavage, and 32 induced sputum) from a cohort of remote Indigenous Australians and then compared 33 the T-cell measurements by ddPCR to the prevailing standard method of flow 34 cytometry. The HTLV-1c PVL was then calculated in terms of extracted T-cell gDNA 35 from various compartments. Because HTLV-1c preferentially infects CD4 + T-cells, and 36 the amount of viral burden correlates with HTLV-1c disease pathogenesis, 37 application of this ddPCR assay to accurately measure HTLV-1c-infected T-cells can 38 be of greater importance for clinical diagnostics, prognostics as well as monitoring 39 therapeutic applications.
149 for the UTCR assay was determined at 97.9 and 2x10 5 copies per 10 6 cells, 150 respectively. of lineage-specific phenotypic markers as described in (Figure 2A ). The purity checks 160 resulted in ≥ 90% purity in most sorted populations, which reflects the overall 161 homogeneity in each sorted group (Table 1) Table 2) . The 30% discrepancy between the flow cytometry and UTCR assay 178 suggest that not all gδ+ T-cells have fully rearranged TCRβ alleles.
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Comparison of T-Cell Quantification in Sorted Cellular Populations Between ddPCR
180
Application of the UTCR Assay in a Remote Indigenous Australian HTLV-1c Cohort
181
We next examined the ability of the UTCR assay to quantify T-cells from various 182 sources of HTLV-1 patient samples. To do this, we obtained frozen samples consisting 
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Given that HTLV-1 preferentially infects CD4 + T-cells, we hypothesized that the HTLV- 
202
Next, we investigated whether the HTLV-1 PVL was consistent between these 203 sources of infected blood and various inflammatory exudates ( Figure Supplementary   204 3). The median and interquartile range (IQR) for HTLV-1c PVL per genome and PVL
205
per T-cell in peripheral blood was 5.6x10 3 copies (IQR, 1.8x10 3 , 1.0x10 4 ) (per 10 6 206 cells) and 6.7x10 4 copies (IQR, 2.4x10 4 , 1.2x10 5 ) (per 10 6 T-cells), respectively. The 207 median and IQR for HTLV-1c PVL per genome and PVL per T-cell in BAL was 1.3x10 5 208 copies (IQR, 1.2x10 3 , 1.4x10 5 ) (per 10 6 cells) and 1.2x10 6 copies (IQR, 1.0x10 6 , 209 1.3x10 6 ) (per 10 6 T-cells), and 754.0 copies (IQR, 64.8, 6.1x10 3 ) (per 10 6 cells) and 
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We observed a significantly higher mean ± SEM of HTLV-1c PVL per genome in blood
214
(1.1x10 4 ± 3.1x10 3 copies/per 10 6 cells) compared with induced sputum (2.4x10 3 ± copies/per 10 6 T-cells) compared with induced sputum (2.0x10 4 ± 1.7x10 4 copies/per 218 10 6 T-cells; p=0.0133, unpaired t-test). Overall, the mean PVL per genome and PVL
219
per T-cell in blood was approximately 4 -and 5-times greater than in sputum, 220 respectively.
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We also observed the mean ± SEM HTLV-1c PVL per genome was higher in BAL 223 (9.0x10 4 ± 4.5x10 4 copies/per 10 6 cells) compared with that of blood samples, 224 although this result was not significant. However, the mean ± SEM HTLV-1c PVL per 225 T-cell in BAL (1.2x10 6 ± 1.6x10 5 copies/per 10 6 T-cells) was significantly higher 226 compared with that of blood samples (p=0.0043, unpaired t-test). The mean PVL per 227 genome and PVL per T-cell in BAL samples was approximately 9-and 13-times higher 228 than blood, respectively.
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Finally, we observed that the mean ± SEM HTLV-1c PVL per genome and PVL per T-231 cell in induced sputum (2.4x10 3 ± 1.3x10 3 copies/per 10 6 cells) and (2.0x10 4 ± 1.7x10 4 232 copies/per 10 6 T-cells), respectively, was lower compared with that of BAL samples, 
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We have demonstrated and validated a novel application of the ddPCR assay to 249 accurately measure T-cells in HTLV-1-infected peripheral blood and inflammatory 250 exudates. Specifically, we provided evidence from a remote Indigenous Australian
251
HTLV-1c cohort that the viral burden varies between compartments. Collectively, we 252 found a significant difference between HTLV-1 PVL per genome and PVL per T-cell, whereas probes directed at the internal reference gene RPP30 were labeled with 362 HEX to quantify the total number of cells (Table 1) annealing temperature of primers targeting TCRβ gene regions (data not shown).
368
ddPCR was performed as previously described, but the cycle parameters were as 369 follows: enzymatic activation for 10 minutes at 95°C; 50 cycles of (denaturation for 370 30 seconds at 94°C, annealing and extension for 1 minute at 60°C); enzymatic 371 deactivation for 10 minutes at 98°C; and infinite hold at 10°C. 
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